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RECENT USSR WORK ON ATR PURIFICATION

(Numbers in parentheses refer to appended sources. ]

The problem of air purification is stressed in the USSR. Soviet insti-
tutes of hygiene have carried out extensive and manifold investigations on the
subject. The degree and nature of contamination of the air of populated locali-
ties, the distribution of dust and gases eranating from industriel enterprises
a6 & iunction of the distance from these enterprises, and the possible etfects
of' this dust and gas on the health ot the population have been investigated.
Methods of' determining individual contaminants and their concentration in the
air have been devised,

‘'he results of investigations that had been carried out made 1t possible
to classify industrial enterprises from the sanitary standpoint and protective
zones which must be established between these enterprises and residentigl
sections. On the same basis, sanitary standards have been established relative
to the elimination of harmiul substances from industrial wastes released into
the air.

#ollewing a specisl instruction by the govermment, the meximum permissidble
concentrations of harmful substances in the air were determined in 1949, The
standards bpased on this work were conrirmaed by the Ministry of Health USSR.

The sanitary institutions use them as one of the most important guides in
practical work on the pwrirication of the air of populated localities.

A characteristic trait of Soviet research cerried out after World Waer II
in this field ot hyglene is the transition to many-sided investigations of the
efrects of environment on the human orgenism on the bazis of I. P. Paviov's
physiological teaching. The results oi research of this type have made avail -
able to public health organs new scientific data for the entensive realization
of prophylactic measures in accordance with directives given by the 19th
Congress of thz CPSU.

Legal reculations exist in the USSR whieh prohibit the designing and
activation of enterprises, plant departments, or industrial aggregates which
release into the air harmful gases, vapors, or aust without appropriate treat-
ment in installations that purify these ef'fluents. The economic plans allocate
many millions every year for the design and construction of such installetions
to be operated at enterprises which s.ready exist or are urder construction.

More than 400 installations for gas purification are in operation in \
Moscow alone. All Moscow electric power plants and central thermal rlectric
power plants are provided with egquipment for the-collection of ashes. At one
of' these power plants, the [irst cxperimental installaction in the world for
the purification of smoke from sulfur dioxide ves put into operation. This 4
sulfur dioxide, being a valuable chemical raw material, can be used by the
A industry. According to observations carried out by hygienists, the trans-
parency of the air in Moscow has heen considerably increased by the measures
taken.

According to a decision by the Esective Committee of the Moscow Soviet,
2C control stations will be organized to carry out constant observations with
a view of controlling the purity of the air of the capital.

The purity of the air in a number of populated locations is not yet up
to established standards. Many ministries, such as those of electric power
stations, of ferrous metallurgy, of nonferrous metallurgy, of the chemical
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industry, and of censtruction materials Pay inswi'i'icient attention to the
problems involved. These ministries forget that the control of industrial
wastes not only establishes ravoreble conditions as far as the health of
the population is concerned but also creates huge additional economic re-
sources.

Equipping electric power stations, which burn coal mined in the Moscow
region, with installations Lor suliur recovery will make it possivle to re-
cover about 500,000 tons of sulfur dioxide per year.

‘The ministries do ot cunerol strictly the executlon of plans concerning
the constructis. of installations for 85 pwrification. As a result, the
funds whieh have been assigned are not used soon enough in many cases. For
instance, the construction of' electric filters at the Chelyabinsk Zinc Plant
has been delayed for a long time. A lagrant violation of repulations has
taken place at Hizhniy Tagil. affective Tilters have been installed for the
puritication from ash of the smoke pases relessed by the Central Thermal
Eleceric Power Plant operated at Lhe Novo-Tagzil'sk Metallurgical Plant. The
project also called for reroval of the ash ifrow the filters by washing it
out with water. Instead, the directors o tie plant and of the thermal
elecirie power station instelled special €quipment by means of which the ash
that had been filtercd out (seversl hundred tons ver day) is blown back into

. the smokestack and released at night into the air or the city.

Notwithstanding the energetic measures taken by the sanjtary authorities,
the situation at Hizhniy Tagil has not changed as yet, 4 complaint filed
with the oblast prosecutor's office has been of no avail, because this office
va&s of the opinion that no vioclation of law had taken place.

The rate of construction of gas purification installations at the
Nizhniy Tagil Meiallurgical Plant, the Coke-Chemical Plani (at Hizlniy Tagil)
and the Ural Railroad Car Plant have been slowed down in an inexcusable
manner. Because of the absence of technical control, many of the newly
erected gas purification installations are not operated properly: they often
stop, do not run during the night, ete. For instance, at the Dor Chemical
Plant (Dorkhimzavod) the availeble gas purification installations are not
being u.ed properly. Tie construction of new installations for the prevention
of contaminstion of the 2ir is not being carcied out satisfactorily. It is
evident that these and similar occurrences are o result of the relaxation o'
vigilance by orgens of the sanitary inspection. fThe medicel -sanitary de-
tachments of the plants and the institutional sanitary services no longer
rarticipate in this important vork.

The heads of the public health orians have also withdrawn from this work
on their own initiative. Thus, the hcads o the Caratov Oblast ang Baratov
municipal public health departments Hikhayisv and Korolev regard the activi-
ties aimed at the purification of the city ais ay not very urgent. These
erroneous views ind support at the medical higher edueational institution
and the oblast sanitary-hygienic institute, JTavestizations in the Tield of
air hygiene and of the prevention of air contemination are not supported by
these institutions.

Air hyglene is one of the most important fields or prophylaxis for
which the heads of the organs of public health and of irdustrial enteyprises
are responsible. Proper records must be kept on the operation of every instai-
lation for gas purificetion. The administration of enterprises has the duty
of assigning competent and well-instructed personnel to the cperation of these
installations.
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From 22 to 24 March 1955, a mecting took place which dealt
status and prospects of the removal of dust from inwuscrial west
released into the ajve vy industrial establishments and
Tuis meeting had beun organizcd by the Commi
tific and Technical “ork in the Ficld of Pur
and Vapors Released Into the Atnosphere.

to the Ministry of Chemical Industry and t

with the present
¢ gases and vapors
ventilation installations,
s5ion on the Coordinacion of Scicn-
ification of Industrial Waste Caces
Tuis commission is subordinate both

O the Ministry of Health USSR.

Tne meeting was diz tinguished By the extensive varticipation of workers at
scientific research ing titutes dealing with zan
represencatives of the State Sanitary Inspe
whe design, assemble, and operate installat
representativer ol the industry.

ltary-technical and hygienic nethods,
ceion, enpincering und technical workers
ions for the elimination of dust, and

A wue mecting, wore than 16 reperis vere presented and oiscussed. They
gealt with the nygienic effcctiveness of measures
the atmosphere of cities and of industrial centers +“ith dust (L. F. Glebova,
Candidate of' Medical Suiences): experience in the operation of wet absorbers of
the viT {All-Union Thermal Engineering Inscitute imeni Feli
. and the elimination of dust irom sases
s means or eclectric rilters, comprising removal of fly ash from the smoke gases of
iurnaces and the retention oi' s00% and cement dust (Endl' I
Planning Institubte ror Gus Purirication).

taken against contamination of

% Duerzhinskiy] type;
being exhausted into the atrosphere by

i. A. Al'perovich, State

They aulso deait -ith purification of smoke gases in cyclone ovatier
cyclones of the N1ICGaz |Scientific Research
Gas Purificetion] cecign (Enur M. L.
Tilters and eletrie viiters ror
prises of the nonterrous
Sciences); the two-staye

ies and
Institute of Tndustrial. and Sanitary
eayloev, HII0Cuz); whe applicaiion v. sleeve
the purification of sases released by che enter-
metaliurgy (1. L. Peysakbov, Candidate of Teehmical

atsorption of vust in the cement industry (Engineer
Dzhansis); the turbulent Venturi tube sprayer hich prepares & suspension of solid
particles in & gas or in air ror subsequent removal of the solids in the form of
2ust {Bugr ¥, 1. Wurasokeviel, HL[I0Gaz); tests carried out by means of & Venturi
tube cquipped with & serubler snd ettactment (V. V. Kucheruk, Candidate of Tecini-
cal Sciences, and Engr . I. Mosolov, Moscow Institute of Labor Safety [MIOT];
and the operation of an apparatus

working on the principle of irpact washing (aA. A.
Savin, Senior Scientific

Associate, Loeningrad Institute off Labor Safety [LIOD).

Also included were reports on industrial epplications of equipnent working
on the prineipic of youm rormation (Proy M. Yo. f0sin and Docent I. P. Mukhlenov);
centrifuzal rotary dust alsorbers of the TuRD [celirifugal rotury device] type
(L. 5. Ro.enkrants, Cendidace of Mechnical 3clences, and F. A. Prechistenskiy); a
method for inereasing the sizy of dilspersec particles in an air stream moving in
narrov channels by condensing on the particles vaber vapor generated in heated
baths (8. I. Dukidn, the Krivorog Division of the Scienti.ic Research Ore Mining
Institute, Acavemy of Sciences UsSsR); he application of wWlirascund for dust pre-
cipitation (Deccent P. N. Kubanskiy); the present stasus of the removal of fly ash
from smoke gases at electrical power plants (V. G. 7eligran); and the purification
from dust of gases released into the air at nonfervous metal enterprises (I. L.
Peysekhov, Candidete of Technieal Sciences)

F
. Ine elimination o these shortcomings will contribvute o further success in
activities aiming at the burification of air. Under the conditions of a planned
socialist economy, Soviec science and technoloyy .ill successiully solve this '
problem in the shortest possitle time. (1)

Af'ter discussing the reports which have been
commiszsion paszed the folloving resolution of the
been made:

rentioned, the coordination
tasis of proposals vhich had
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Tne rapid rate ol developwens of Jhe iucustry and the capsision and modifi-
cation of already existing plants corbined with extensive constiruction of nbyw in-
dustrial plants have imposed con the industry and the public health organs the im-
portant task o1 carrying out stronger lteasures directed ageingt the contamination
of the atmosphere with inrdustriel vastes,

In connection vith this, rajor measures are being taken ab cities and in-
dustrial centers to comvat t..e contamination ot the air. Rigid reguleiions nave
teen passed which must be observed by new industrial enterprises prior to start~
ing operations. These enterprises must be provided with cquipment for gas puri -
{ication and mey slart operations only unger (ne condition Lhat this equipnent
will oe reaay ior operaiion al the time when production i staree

e economic plan provices every year o1 the assipmient of considerable i1unds
0 be used in tne conslructicon or ¢as puritfication and dust absorption installations
at active enterprises.

Since 1;43, cntensive work nas teen carslied out on the purificacion or the air
at cities and industrial cenvers. As of the firct of January L1528, 2,000 instal-
lations for the Purification of ©ases, elimination of dust, and recovery of vapors
and gases have been in operalion at the industrial cnterprises of the USSR. Instal-
lations Tor the recovery and climineiion op the nost diverse substances have vecn
designed and introcuced into industrizl use.

Hobuithstanding the achievensnts which have veen mentioned, the najority of
enterprises stili continue to contuninaie tle aiuosphere -ith -astes in the fowm
of dust.

Problews wiich have & bearing on the vurificacion of industrial .astes vy
removing dust at netallurgical plants, plant; .)iich ranufacture tuilding naterials,
and a number of chenical enteruriscs renain in need of an urgent solution.

There ure still cages vwhen new induscrial enterprises stard operations withoul
having completed the installation of their vquiprment for the cliuination of dust.

At present ther: are 5011l no clesx speciiications igsued by specialized orgau-
izatlons such as the Gas Purification Trust, the State Plamning Tnstituts of the
Cement Industry, or ibc Siate Fianning [nciitute of Honferrous Metallurgica) Enter-
prises in regard Lo the selection of erricient cquiptent for the recovery of some
types or dust, e, oy that aerived Irom the -aste _eses of rotary cement kilns or
from gases emitted by open hearth fwnacces and cupola furnaces. Thig also applies
to the elimination of dust rom carbon tlack which is formed when combustion of
fuels is carried out in burners.

The dust-recovery cquipnent wliich nas already been introduceq into industrial
use has a number oy major shortecomings. Mhe desisning, production, delivery, and
introduction into operation scmetimes proceed with great delays. The time limits
imposed by contracis are not alvays obzzrved.

Inereasea attenivion nust ve peid L sysenatic vechnical control of the er'-
tleiency or the operation or dusk very lnstailations ane g th. continuous pro-
duction of autometic qust Tecorders wvhich are needed for the reelisation of this
control.

The ministries of the chemical industry, of nonferrous metallurgy, of ferrous
metallurgy, of the industry of consiruction uaterials, of electric bowver stations,
and others, do not pey adequate attention to the operation of dust recovery equip-
ment at the enterprises run by them. The specialized branch scientifie research
institutes do not carry out adequate studies pertaining to the operation of dust-
recovery equipment vhich is already in use (¢lectric vilters, sleeve filters,
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cyclones, ete.). They hardly do any research on procesces which take place in ) 'm ]
electric filters or conduct any studies on the properties of dus t, such as the - :
mutual adhesion (- particles, degree of dispersilon, ¢lectrical resistance, cte,

To overcome any lag in the execution of tasks given the industry as far as ‘o
the puriyication of waste puses from dust is concerned, the coorcination com- N |
mission considers it necessary to charge che presidium with the t'olloving under- o ‘

takings: i i

1. Creation of working comnissions on methods or dust collection. ‘These
commissions should within a veriod of 3 months drawv up proposals on the further
directions co Le taken by scientific research work and bring these reconmenaations
to the attencion or all Leading scientiflc reseaycn institutes which ace active -
in the yield o1 Gust collecuion undg ses absorption.

< Creation of workin:, comuissions according o induvidusl ocauches of the
industry (nonferrcus and Terrous metallurgy, the building industiry, thé power
indusery, the chemical industry of construction materials, ete.), with the obliga-
tory participation of representatives from the State Sanitary Inspection of the
Ministry or Huelth USSR. Tneue cormissions ought to éraw up within 3 months recom-
mendations on the application of available cust collecuors depending on locel con-
aitions and bring these reconmendations to the atteniion of the technical adminis-
trations of winistries wahich are interested in tne subject. Tie results of the
work aone by these comrissions should be published in che pericaical press in order
to give the widest Pussible distribution to the recoumendations.

3. The technical administrations of the ministries in question should be re-
quested to include in the 1vo0 plens o1 the institutes under their administration
(i. e. ; Scientific Rusearch Institute of Industriel and Sani tary Gas Purification
- [IIIIOGaz], Srate Scientififc Research and Production Institute of Nonferrous Metals
[Gintsvetmenalj, All-Union Heew nginecring Institute imeni Felix Dzerzhinskiy
[VTT], Leningrad Institute of Labor Saolety [LIOT], Moscow Institute of Labor Safety,
[MIOT], the sanitary Lygienic institites, ete.), following subjects:

2. Swmmarization o experience aequired in the operation o: individusl
wust collector instellations

b. Draving up of clear rules for bLhe testing of dust collectors on ex-
perimental racks and under industrial conditions

¢.  Collection of data or Lhe characteristics of diiferent dusts (ke
degree of dispersion, the chemical composition, the adhesive quality, etec.), so
that these data may be arrangec systemetically for the purpose of compiling & \
handbook on the properiies of dusts

ilotest pemalascidle duansivy of dust
SPLENC debunding on the « racteristics ol the
dust, the neight at which $y is eJected, and the capacity of the source of dusi
generation

Dirvsudig of U requese Lo the Linistry of' Chemical Industry USSR, that
opportunities e nade availavle to the Scientific Research Institute of Industrial
and saniiary Gas Puriileetion ror expanding work o this institute on new iethods
of dust collection and £as absorpiion and improving the methods which are already
in use.

5. Investigation oi the possibility. of orgenizing at the ‘Enlissry »f Tigher-
. Education specialized instruction Tor workers in the field of t3s purificaiion,
~ with the view that specially trained persons be subsequently assigned to work in
3 this field at industrial installations and scientific research institules.




-

6. fhe celling of special neelings on the folloving problems:

a. piiluination of wasie products and their ueilization al'ter removal {rom
dust collector instellations operating at high capacity industrial cnterprises and
clectric power stations

o, ‘Ihe colleciion of ash and removal of ash &t small and mediun=-3ized
boiler rooms

As far as the application of new dust collector equipment and of methods for
dust collecting broposed ai the meebing are concerned, the coordlnation commission
has reached the following conclusions:

L. The wet rod dust collector vith scrubber of the VIT design can be used

as an ash collector. Tts design should be appropriately modified as soon as
possible.

&. The Toam dust collector should be used ror the elinination of dust at in-
stallations of medium capacity, It can be applied when the substances that are
handled have no corrosive effect and waver which spiashes over does not interfere
with the operation of the collector. The use of this equipment is not recommended
for the collection of dust vnich has a hich degree of dispersion. Tie comaission
considers it necessary to carry out tests with this type of equipment under oper-
ation conditions. Specifically, one should expedite the preparations for testing
this equipment at the Saratov Main Flectric Station.

3. The turbulent vasher (a sprayer tube provided with a cyclone) can be used
for collecting highly dispersed dusts. This equipment is recommended for use in
cases when its application is not restricted by *he wmagnitude of the hydraulic re-
sistance which is encownterea.

b, The centrifuzal rotary dust collector TsRP should be tested under plant
conditions with Lhe use of dry dust and at a rate of treatment corresponding to
5,000 ~—1C, 00 cubic mebers of zas per hour.

Y. The wethod of the Krivoy Rog Scientific Rusearch Qre Mining Institute
which involves increasing the size of partieles by condensntion of Sucan may ve

used ifor the purifieation of smell volumes of gas when the coencentration of dust
is low.

6. The dust colleetor of the L1oT type based on the principle of impact
vashing may be reconmended for the purification of air veing ventilated at instal-
lations of low capacity treoting up to «,000 cubic neters of air per iiour. Its
action should be checked under operational conditions at installations of higher
capacity.

7. The ultrasound method orf eliminating dust irom ges has not yet been de-
veloped sufficiently. The commission regards it as advisable to continue sclen-
tiric research on the colleeciion OI' aust oy applying wiirascund ior nis purpose.

o
(2)
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